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[Title of the Invention] METHOD OF DISPENSING SEALANT 
[Abstract] 

[Object] To provide a method of dispensing sealant, by 
which the amount and the dispensed pattern of the sealant 
can be effectively controlled to achieve a high speed of 
dispense operation. 

[Solving Means] A method of dispensing sealant on an 
objective substrate to draw a sealant pattern by applying an 
air pressure from an external air source to a nozzle 
contaning the sealant is provided. An amount of the 
dispensed sealant is controlled by applying a high air pulse 
having a level higher than a normal air pressure to the 
nozzle at a dispense start point, and applying a vacuum air 
pulse having a level lower than the normal air pressure at a 
dispense stop point to make an mount of the dispensed 
sealant to be constant from the dispense start point to the 
dispense stop point. 

[Claims] 

[Claim 1] A method of dispensing sealant on an objective 
substrate to draw a sealant pattern by applying an air 
pressure from an external air source to a nozzle contaning 
the sealant, wherein an amount of the dispensed sealant is 
controlled by applying a high air pulse having a level 
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higher than a normal air pressure to the nozzle at a 
dispense start point, and applying a vacuum air pulse having 
a level lower than the normal air pressure at a dispense 
stop point to make an mount of the dispensed sealant to be . 
constant from the dispense start point to the dispense stop 
point. 

. [Claim 2] A method of dispensing sealant on an objective 
substrate to draw a sealant pattern by applying an air 
pressure from an external air source to a nozzle contaning 
the sealant, wherein an amount of the dispensed sealant is 
controlled by applying a vacuum air pressure to the nozzle 
just before passing through each corner portion of the 
sealant pattern to stop discharging the sealant at the 
corner portions, applying a high air pressure having a level 
higher than a normal air pressure just after passing through 
each corner portion of the sealant pattern to restart 
discharging the sealant, and then applying the normal air 
pressure at linear portions of the sealant pattern. 

[Claim 3] A method of dispensing sealant on an objective 
substrate to draw a sealant pattern by applying an air 
pressure from an external air source to a nozzle contaning 
the sealant, wherein the sealant pattern to be drawn on the 
objective substrate comprises at least a linear element and 
at least a point element. 

[Claim 4] A method of dispensing sealant on an objective 
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substrate to draw a sealant pattern by applying an air 
pressure from an external air source to a nozzle contaning 
the sealant, wherein the sealant pattern to be drawn on the 
objective substrate comprises at least a linear element and 
at least a point element, and wherein an amount of the 
dispensed sealant is controlled by applying a high air pulse 
having a level higher than a normal air pressure to the 
nozzle at a dispense start point, and applying a vacuum air 
pulse having a level lower than the normal air pressure at a 
dispense stop point to make an mount of the dispensed 
sealant to be constant from the dispense start point to the 
dispense stop point, and at the same time, by adjusting a 
height of a gap between the nozzle and the objective 
substrate. 

[Detailed Description of the Invention] 
[0001] 

[Technical Field of the Invention] 

The present invention relates to a technique of 
dispensing sealant, and more particularly, to a method of 
dispensing sealant with a desired amount on predetermined 
positions for bonding upper and lower substrates of 
electronic devices such as a liquid crystal display device. 
[0002] 

[Description of the Related Art] 
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Typically, in various electronic devices, a screen- 
printing method is used to apply sealant to predetermined 
positions of edges of a flat substrate such as a liquid 
crystal display device. 

[0003] 

Particularly, when various functional films such as an 
orientation film are provided in a liquid crystal display 
device, the sealant should be continuously dispensed from a 
nozzle to prevent the functional films from making contact 
with the sealant. 

[0004] 

FIG. 11 is a schematic diagram illustrating a liquid 
crystal display device in which upper and lower substrates 
are separated for an illustrative purpose. In FIG. 11, a 
reference numeral 1 denotes a glass substrate (la denotes an 
upper substrate and lb denotes a lower substrate) , and 4 
denotes a trace of sealant such as an epoxy resin, type 
adhesive, and 4a denotes a liquid crystal injection gap. 

[00.05] 

The upper and lower substrates la and lb are bonded 
with each other by applying sealant 4 on their edges. Then, 
a liquid crystal material is injected through an injection 
gap 4a between the bonded substrates, and the substrates are 
enclosed. 

[0006] 
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FIG. 12 is an enlarged view illustrating a corner 
portion of a trace of sealant (i.e., a sealant pattern) 
after bonding the substrates. After the sealant 4 is 
dispensed, a conductive paste made of, for example, silver- 
epoxy resin, is applied on the corner portion 4a. When the 
sealant is cured and the upper and lower substrates are 
bonded, the conductive paste applied on the corner position 
4b is also cured, so that the conductive layers formed on 
the upper and lower substrates la and lb are electrically 
connected with each other. 

[0007] 

FIGS. 13(a) and 13(b) are enlarged views illustrating a 
sealant pattern of a corner portion dispensed by using a 
conventional screen-printing method before and after the 
upper and lower substrates are bonded. Referring to FIG. 
13(a), the sealant pattern has and portions to 

consider enlargement of the width of the sealant and obtain 
a space for applying the conductive paste in the corner 
portion when the sealant is dispensed. Actually, when the 
upper and lower substrates arie bonded, the sealant pattern 
is pressed and spread, so that "4" and U P" portions are 
changed to spread and portions as shown in FIG. 

13(b) . As a result, the width of the corner portion becomes 
substantially equal to that of the linear portion, and a 
sufficient space for the conductive paste can be obtained. 
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[0008] 

Hereinafter, a dispenser method will be. described. 
[0009] 

FIG. 14 is a schematic diagram illustrating a 
conventional dispenser unit. A reference numeral 10 denotes 
an XYZ table that is movable in X, Y, and Z directions, 11 
denotes a glass substrate of a liquid crystal device, 12 
denotes a nozzle arm, 13 denotes a nozzle, 14 denotes an air 
source, 15 denotes a sensor arm, and 16 denotes a gap sensor 

[0010] 

Referring to FIG. 14, the glass substrate 11 of a 
liquid crystal display device is. mounted on the XYZ table 10 
and a nozzle arm 12 and a sensor arm 15 are disposed above 
it. The nozzle arm 12 has a nozzle 13 for discharging the 
sealant, and the sensor arm 15 has a gap sensor 16 for 
detecting and retaining a gap between the glass substrate 11 
and the nozzle 13 within a constant interval. 

[0011] 

The nozzle 13 contains the sealant, and an air source 
14 is connected to the nozzle. 13 to apply an air pressure 
and discharge the sealant. 

[0012] 

In operation of the dispenser unit, while the XYZ table 
10 moves in X and Y directions, the sealant is dispensed to 
edges of the glass substrate 11 from the nozzle 13. During 



H07-084268.doc 



- 7 - 



the dispensing operation, the sensor 16 precedes the nozzle 
13 on the glass substrate 11 to measure a height of a gap 
between the surface of the glass substrate 11 and the nozzle 

13. Based on the result of the measurement, the XYZ table 
10 is controlled to move in a Z-direction to provide a 
constant gap. 

[0013] 

As another example of the dispenser unit, the nozzle 
arm 12 and the sensor arm 15 can move in X, Y, and Z 
directions instead of the XYZ table. 

[0014] 

In these conventional dispenser units, the sealant is 
dispensed by a constant pressure applied from the air source 

14. Therefore, a batch of , sealant should be dispensed in 
one time without stopping the movement of the nozzle. 
During the movement of the nozzle, the amount of the 
dispensed sealant is controlled by adjusting the height of 
the gap. 

[0015] 

Such conventional dispenser units are disclosed in many 
documents such as Japanese Unexamined Patent Application Nos 
H02-198417, H01-200228, S63-177113, S63-192019, and S63- 
236008. 

[Problems to be Solved by the Invention] 

In these conventional dispenser units, the amount of 
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dispensed sealant is significantly fluctuated depending on 
the movement of the nozzle when it starts or. stops. 
Therefore, the sealant pattern after the upper and lower 
substrates are bonded and spread may be not uniform from the 
dispense start point to the dispense stop points. 
Furthermore, since the amount of the sealant at the corner 
portions becomes larger than that at other linear portions, 
the conductive paste that should be separately applied may 
be deteriorated. 
[0017] 

FIG. 15 illustrates a sealant pattern dispensed by 
using a conventional dispenser unit. FIG. 15(a) illustrates 
an. air pressure applied to the nozzle, and FIG. 15(b) 
illustrates a sealant pattern dispensed on a glass substrate. 

[0018] 

As shown in FIG. 15, even if an air pressure having a 
predetermined level A is normally applied at the dispense 
start point, a start interval dl is generated until the 
sealant. is regularly discharged on the glass substrate from 
the nozzle. Similarly, even if the air pressure is actually 
removed at the dispense stop point, a stop interval d2 is 
generated due to the remaining pressure in the nozzle. This 
causes the amount of the sealant at the dispense stop point 
to be larger, so that the sealant can be spread to an 
uridesired position over the stop position. 
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[0019] 

This makes it difficult to dispense a short trace of 
sealant. Also, since the amount of the dispensed sealant 
increases at each corner portion, the sealant pattern spread 
after the upper and lower substrates are bonded becomes 
wider at each corner portion. As a result, the conductive 
paste may be mixed with the sealant, so that conductivity 
between the upper and lower substrates can be deteriorated. 

[0020] 

Accordingly, the object of the present invention is to 
provide a method of dispensing sealant, by which the amount 
of the dispensed sealant can be adequately controlled, and 
also a dispense process can be completed in a short time. 

[0021] 

[Means for Solving the Problems] 
In order to achieve the aforementioned object, 
according to a first aspect of the present invention, there 
is provided a method of dispensing sealant on an objective 
substrate to draw a sealant pattern by applying an air 
pressure from an external air source to a nozzle contaning 
the sealant, wherein an amount of the dispensed sealant is 
controlled by applying a high air pulse having a level 
higher than a normal air pressure to the nozzle at a 
dispense start point, and applying a vacuum air pulse having 
a level lower than the normal air pressure at a dispense 
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stop point to make an mount of the dispensed sealant to be 
constant from the dispense start point to the dispense stop 
point. 

[0022] 

According to a second aspect of the present invention, 
there is provided a method of dispensing sealant on an 
objective substrate to draw a sealant pattern by applying an 
air pressure from an external air source to a nozzle 
contaning the sealant, wherein an amount of the dispensed 
sealant is controlled by applying a vacuum air pressure to 
the nozzle just before passing through each corner, portion 
of the sealant pattern to stop discharging the sealant at 
the corner portions, applying a high air pressure having a 
level higher than a normal air pressure just after passing 
through each corner portion of the sealant pattern to 
restart discharging the sealant, and then applying the 
normal air pressure at linear portions of the sealant 
pattern. 

[0023] 

According to a third aspect of the present invention, 
there is provided a method of dispensing sealant on an 
objective substrate to draw a sealant pattern by applying an 
air pressure from an external air source to a nozzle 
contaning the sealant, wherein the sealant pattern to be 
drawn on the objective substrate comprises at least a linear 
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element and at least a point element. 
[0024] 

According to a fourth aspect of the present invention, 
there is provided a method of dispensing sealant on an 
objective substrate to draw a sealant pattern by applying an 
air pressure from an external air source to a nozzle 
contaning the sealant, wherein the sealant pattern to be 
drawn on the objective substrate comprises at least a linear 
element and at least a point element, and wherein an amount 
of the dispensed sealant is controlled by applying a high 
air pulse having a level higher than a normal air pressure 
to the nozzle at a dispense start point, and applying a 
vacuum air pulse lower than the normal air pressure at a 
dispense stop point to make an mount of the dispensed 
sealant to be constant from the dispense start point to the 
dispense stop point, and at the same time, by adjusting a 
height of a gap between the nozzle and the objective 
substrate. 

[0025] 

According to the present invention, it is possible to 
draw a variety of sealant patterns by controlling the amount 
of the dispensed sealant using a high air pressure and a 
vacuum air pressure, the height of the gap between the 
nozzle and the objective substrate, and a relative speed of 
the nozzle with respect to the objective substrate. 
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[Operation] 
[0026] 

According to a first aspect of the present invention, 
there are no delay of the dispensed sealant at the dispense 
start point, and no abundant amount of the dispensed sealant 
at the dispense stop point. Therefore, it is possible to 
draw a uniform sealant pattern from the dispense start point 
to the dispense stop point. 

[0027] 

According to a second aspect of the present invention, 
an excessive spread of the sealant at corner portions can be 
prevented by controlling the amount of the dispensed sealant. 
Therefore, it is possible to obtain areas for applying a 
conductive paste at corner portions. 
[0028] 

According to a third aspect of the present invention, 
it is possible to accurately draw the sealant pattern even 
at non-linear portions. 

[0029] 

According to a fourth aspect of the present invention., 
it is possible to accurately control the amount of the 
dispensed sealant. 
[0030] 

[Description of the Embodiments] 

The present invention will be further illustrated with 
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examples below. 

[Embodiments] 
[0031] 

FIG. 1 illustrates a method of dispensing sealant 
according to a first embodiment of the present invention. 
Specifically, FIG. 1(a) shows an air pressure applied to a 
nozzle, and FIG. 1(b) shows a sealant pattern dispensed on a 
glass substrate . 

[0032] 

In FIG. 1(a), A denotes an normal air pressure level 
for dispensing the sealant from the nozzle, H denotes a high 
air pressure level, L denotes a low air pressure level, 
which is nearly the same as a vacuum air pressure, 0 denotes 
a reference air pressure level measured when the air 
pressure is not applied to the nozzle, A p . denotes a high air 
pulse, and V p denotes a vacuum pulse. 

[0033] 

At a dispense start point PI, a high air pulse A p is 
applied to the nozzle. The high air pulse A p has a H level 
higher than the normal air pressure level A. This allows 
the sealant 4 to be dispensed on a glass substrate without 
any delay from the dispense start point Pi. 

[0034] 

Then, the sealant continues to be dispensed in the 
normal air pressure level A. At the dispense stop position 
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P2, the vacuum air pulse V p having a low air pressure level 
L is applied to the nozzle. This allows the. sealant 4 not 
to be dispensed over the dispense stop position P2 after the 
dispense operation stops. 
[0035] 

According to the present embodiment, as shown in FIG. 
1(b), a sealant pattern can be formed to have a uniform 
width from the dispense start point PI to the dispense stop 
point P2 on the glass substrate. Therefore, the problems 
described above in association with FIG. 15 are prevented. 

[0036] 

FIG. 2 illustrates a method of dispensing sealant 
according to a second embodiment of the present invention. 
In FIG. 2, a reference numeral lb denotes a lower glass 
substrate, 4-1 denotes a linear element of a sealant pattern, 
and 4-2 denotes a point element of a sealant pattern. 

[0037] 

The linear element 4-1 and the point element 4-2 are 
provided by dispensing the sealant by using the same method 
as described in the first embodiment. As shown in FIG. 2, a 
sealant pattern having a linear shape is dispensed and stops 
at each corner of the rectangular. In addition, a minute 
amount of sealant is dispensed at each point element 4-2. 

[0038] 

FIG. 3 illustrates a sealant pattern spread after an 
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upper glass substrate la is bonded to the lower glass 
substrate lb on which the sealant has been dispensed as 
shown in FIG. 2. In FIG. 3, each linear element 4-1 of the 
sealant pattern is. pressed and spread to provide a 
continuous closed rectangular pattern 4-1' having a frame 
shape. In addition, each point element 4-2 is also pressed 
and spread to provide a continuous linear pattern 4-2'. 
[0039] 

According to the second embodiment, it is possible to 
provide a sealant pattern having a desired shape. 
[0040] 

FIG. 4 illustrates an air pressure level applied to the 
nozzle for dispensing the sealant in the shapes of the 
linear elements and the point elements; of FIG. 2. FIG. 4(a) 
shows a timing chart of the applied air pressure level, and 
FIG. 4(b) shows their resulting sealant patterns. 

[0041] 

In FIG. 4, when the sealant is dispensed to provide the 
linear element 4-1, a high air pulse A p is applied to the 
nozzle at the dispense start point, a normal air pressure 
level A is continuously applied to provide the linear 
element, and a vacuum air pulse V p is applied at the 
dispense . stop point. When the sealant is dispensed to 
provide the point elements 4-2, a high air pulse. A p is 
applied at the dispense start point, and then a vacuum air 
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pulse V p is applied. 
[0042] 

As a result, it is possible to obtain a sealant pattern 
shown in FIG. 4(b) by controlling the air pressure applied 
to the nozzle as shown in FIG. 4(a). 

[0043] 

FIGS. 5 and 6 illustrate alternative examples of a 
method of dispensing sealant at corner portions . 
[0044] 

In FIG. 5(a), a gap between the nozzle and the lower 
glass substrate is made to be slightly smaller at the end of 
the linear element 4-1 to reduce the amount of the dispensed 
sealant. Also, the point elements 4-2 of the dispensed 
sealant are provided to obtain a space for the conductive 
paste which will be separately dispensed. 

[0045] 

When the lower glass substrate on which the sealant has 
been dispensed as shown in FIG. 5(a) is bonded with the 
upper glass substrate, the linear elements 4-1 and the point 
elements 4-2 are pressed and spread so that the spread 
sealant patterns 4-1' and 4-2' connected with each other can 
be obtained as shown in FIG. 5(b). 
[0046] 

Similarly, in FIG. 6(a), the sealant pattern stops at 
the end of the linear element 4-1 (i.e., at the corner 
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portion) by allowing no gap between the nozzle and the lower 
glass substrate or by applying a vacuum air pulse. to the 
nozzle. Also, point elements 4-2 are dispensed to obtain a 
space for the conductive paste which will be separately 
dispensed . 
[0047] 

Similarly, when the lower glass substrate on which the 
sealant has been dispensed as shown in FIG. 6(a) is bonded 
with the upper glass substrate, the linear elements 4-1 and 
the point elements 4-2 are pressed and spread so that the 
spread sealant patterns 4-1' and 4-2' connected with each 
other can be obtained as shown in FIG. 6(b). 

[0048] 

FIG. 7 illustrates a sealant dispenser unit for 
describing control of the amount of sealant by adjusting a 
gap between the nozzle and the glass substrate. In FIG. 7, 
a reference numeral lb denotes a lower glass substrate, 2 
denotes a nozzle, 3 denotes a gap sensor, 4 denotes a trace 
of the dispensed sealant, and 7 denotes an air pressure 
controller. 

[0049] 

FIGS. 8 and 9 are side views for describing a method of 
controlling the amount of the dispensed sealant by adjusting 
a gap between the nozzle and the lower glass substrate. In 
FIGS. 8 and 9, like reference numerals correspond to like 
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elements. 

[0050] 

In FIG. 7 , the nozzle 2 containing a predetermined 
amount of sealant is structured to be capable of moving up 
and down. In addition, the amount of sealant dispensed from 
the nozzle 2 is determined by the air pressure applied from 
the air pressure controller 7. 

[0051] 

Referring to FIG . 8/ if the height of the gap between 
the nozzle 2 and the lower glass substrate lb is a first 
value Gl, the amount of sealant determined by a moving speed 
of the nozzle 2 and the air pressure applied from the air 
pressure controller 7 is dispensed to the lower glass 
substrate lb. 

[0052] 

On the contrary, referring to FIG. 9, if the height of 
the gap between the nozzle 2 and the lower glass substrate 
lb is a second value G2 which is smaller than the first 
value Gl, the amount of sealant dispensed to the lower glass 
substrate lb becomes accordingly smaller. 

[0053] 

As a result, it is possible to control the amount of 
the dispensed sealant by adjusting the gap between the 
nozzle and the lower glass substrate. 

[0054] 
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In addition, no sealant 4 can be discharged from the 
nozzle 2 by reducing the height of the gap to a very small 
value. 

[0055] 

In the sealant dispenser unit shown in FIG. 7, the gap 
sensor 3 installed in the nozzle measures the height of the 
gap between the nozzle and the lower glass substrate. The 
measured value is fed back to an actuator for 
lifting/lowering the nozzle. As a result, the sealant is 
dispensed with a constant gap based on the feed-back value. 
Also, the amount of the dispensed sealant can be adjusted by 
changing the gap. 

[0056] 

FIG. 10 is a graph for describing relationship between 
the gap and the amount of the dispensed sealant. In FIG. 10, 
a horizontal axis denotes the height of the gap, and a 
vertical axis denotes the amount of sealant dispensed from 
the nozzle. 

[0057] 

For this graph, the measurement condition was 
controlled such that a diameter of the nozzle was 0.2 mm, an 
air pressure was 294 kpa,. and a moving speed of the nozzle 
was 30 mm per a second. In this case, the amount of the 
dispensed sealant is affected by viscosity of the sealant. 
As a sealant material, a typical epoxy type resin was 
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adopted. 

[0058] 

As shown in FIG. 10, the discharge of the sealant stops 
when the gap is equal to or lower than 40 pm. When the gap 
is within a range between 40 and 100 pm, the amount of the 
dispensed sealant varies depending on the corresponding 
height of the gap. When the gap is higher than 100 pm, the 
amount of the dispensed sealant is not significantly 
affected by the height of the gap. 

[0059] 

As a result, it is possible to control the amount of 
the dispensed sealant by adjusting the height of the gap. 
[0060] 
[Advantages] 

As described above, according to the present invention, 
it is possible to avoid irregular sealant patterns at a 
dispense start point and a dispense stop point. Therefore, 
it is possible to uniformly dispense the sealant from the 
dispense start point to the dispense stop point. 

[0061] 

In addition, it is possible to prevent the sealant from 
being excessively spread at corner portions by controlling 
the amount of the dispensed sealant. Therefore, it is 
possible to obtain an area for dispensing a conductive paste 

[0062] 
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Also, it is possible to accurately dispense the sealant 
even at non-linear portions in the pattern, and accurately 
control the amount of the dispensed sealant. 
[Brief Description of the Drawings] 

[Fig. 1] 

Fig. 1 illustrates a method of dispensing sealant 
according to a first embodiment of the present invention. 
[Fig. 2] 

FIG. 2 illustrates a method of dispensing sealant 
according to a second embodiment of the present invention. 
[Fig. 3] 

FIG. 3 illustrates a sealant pattern produced when an 
upper glass substrate is bonded to a lower glass substrate 
on which the sealant has been dispensed according to a 
second embodiment of the present invention. 

[Fig. 4] 

FIG . 4 illustrates an air pressure level applied to a 
nozzle for dispensing the sealant on the linear elements and 
the point elements according to a second embodiment of the 
present invention. '. 

[Fig. 5] 

Fig. 5 illustrates a method of dispensing sealant at 
corner portions of a sealant pattern according to an 
embodiment of the present invention. 

[Fig. 6] 
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Fig. 6 illustrates a method of dispensing sealant at 
corner portions of a sealant pattern according to another 
embodiment of the present invention. 

[Fig. 7] 

. FIG . 7 illustrates a sealant dispenser unit for 
describing control of the amount of sealant by adjusting a 
gap between a nozzle and a glass substrate. 
[Fig. 8] 

Fig. 8 is a diagram for describing a method of 
controlling the amount of the dispensed sealant in 
association with FIG. 7. 
. [Fig. 9] 

Fig. 9 is a diagram for describing a method of 
controlling the amount of the dispensed sealant in 
association with FIG. 7. 

[Fig. 10] 

FIG. 10 is a graph for describing relationship between 
the gap and the amount of the dispensed sealant. 
[Fig. 11] 

Fig. 11 is a schematic diagram illustrating a liquid, 
crystal display device. 
[Fig. 12] 

Fig. 12 is an enlarged view illustrating a corner 
portion of a sealant pattern after bonding. 
[Fig. 13] 
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Fig. 13 is a partially enlarged view illustrating 
sealant patterns of a corner portion dispensed by using 
conventional screen-printing method before and after the 
upper and lower substrates are bonded. 

[Fig. 14] 

FIG. 14 is a schematic diagram illustrating a 
conventional dispenser unit. 
[Fig. 15] 

FIG. 15 illustrates a trace of sealant dispensed by 
using a conventional dispenser unit. 
[Reference Numerals] 

la: an upper glass substrate 

lb: a lower glass substrate 

2: nozzle 

3: gap sensor 

4 : sealant 
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[000 1] 



2) -«pBB¥7-8 4 2 6 8 
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[000 2] 

10 fco 

[0 0 0 3] KiRilH*#ftfc*ffl«fiBK*rtnBtc- 
«fc^tt«*»tSfc*fcaKS/-;l/*J*yX;l/^6«: 

[ooo4]0ii im£kw*m¥®mmmf&zmw-? 

SSS0T$r?T> Hi^XSE (1 a*±±S«. 1 
bttTB® . 4tt$/-;WW (x**S/«B»8ai»J 

20 [0 0 0 5] ±m& 1 a fcTSK 1 b tt. ^<0»»«fc 
S/-;l/ffl4«:!ftffUTH#*3BD^t)^ 
4 s +yyiHfc«»aAI«P8P4 a^SlimU it 

[o o o 6] m i 2tt»«»o^-;i/#io3— ^- 
tfcfc0"C*oT\ S/-;WB 4 4 a 

te««4^-Xh C«-x**S4»B») tfttotStU 
*-;l/*r« 4 « LT±ToS«^?g 0 dtotf fc k t , 
3— ^- SB4 bta**nfc»«tt^-XhfeJK{bLT 
±T!Sl a, 1 b»ctiBR$n'T^SW«i«:fiaWt . 

30 is«"r5«fcate*oTi^ 0 

[0 0 0 7] B'l 3«ifie*<DX^U-V81»«cJ:S3- 

*8flJ-TSfc«)<ox^-X3&tt«tSfci6, (a) tc^ 

40 ilea—-*— 8»o«tfBfi»©fifcHS"e, JboHWtte 
[0 0 0 8] LfrU tlO«fc«5*X»U-VfflBHroi, 

[00091 014 (fi^Of^ X^>Xl^8i^j| 
«tt**KWr*SKH-e6oT, 10BX, Y, fc£ 
t5Z^iafc»I!iRrfi6«:XYZr-i/;K l l ttftAS^ 
XTO#7XSK. 1 2li/X/l/7-A, 1 3(i/X 
;k 14J4X7S. 1 5ti-bV-9"7-A, 1 6ti^^*y 
50 ^-fe>U-e»*. 



(3) 

3 

#Lfc/X/l/7-i>i 2l:«7XlfifcyX^i 3£<D 
[0 0 1 l] tfc. yX;M 3ttt-f«>BfSO'>-;l/»J' 

#b?bs*u cosz-^aitmsoE^^BMin-rsfefe 

Ox7i 1 4 tfSOfcSnT^*. 

[0 0 12] COf^^^xaftSItt, XYZf- 10 

>Ol/i 0^x*5<fc^Y^[p]{c^®i^^A^yX;n 3 
*>&$/-;i/ffJ£;tf5x*Ei lO^Iglir-f^x^yxT 
Stot«c c(Dx^x^yx*tc{i> /X/M 3tc 

S-feVIJ- 16 #7*2*51 KD&j&t/Xjll 3t<D 

cfc^JCXYZf— 7;l/l 0*Z*|pJtffiBnB , rSJ:«5. 

[0 0 l 3] fcfc, XYZf-7;M:ftityX;l/7- 
2m^^7-Al SfcXYZSftKinb^f J: 20 

[0 0 14] toaor-f^V^BftBBTtt* 
jlfljO&ffittxTB 1 4 3b>8WliP5n«-SOE»-es/ 

1 l±«cr-fX^>X«ti*S/--;WMOBfcl:±E^^ 

[0 0 15] C(DlOf^^yXMgI(Ci 
■rSfit*fitB*Ba^Lfct(DfcLTtt, 9 30 

8 4 I 7*t£«L «PISi¥ 1 -2 002 2 8*I&$BL 1$BH' 
0g6 3- 1 7 7 1 1 3*§&f8. 3- 1 9 2 0 1 

9 ttmm 63-236008 w&m:mf %> c 

[0 0 16] 

fflP^j6«ffc(±ttl#±WPfcT*S4Ci, *fca-^-«BTO 40 

h 0»tt£*fcS-eT L £ 9 ^ 3 HB#& otco 
[0 0 1 7] Hi 5tt±E«e*Or-fX^yxJW6*B 

4n**x7E*K (b) «4/f7^«fifcB*?ti*S/- 

[0 0 18] P0fc^Lfc<fc5t^ BflJBBJ6jg-CBf£*) 
U^jV A <Dx7E£ / X;l4c fflta L T , / X/b 

imtl, *fcB#ff±«^x7E*tfet>Tfc, HEfc 50 



1$ga¥7-8 4 2.6 8 
4 

&K)S X;t/fr & d , f£tt SftfcffiBS T->-/l/»J0Rt 
iBtf££*u <:<0»fliff±fflBT*OS/--;l/9J<DPtaiB5b< 

^<4t), Aoff±(aB*aAfefaB*TB**nrL 
[0019] zvtztb. micm^wmzimtzctw 

g|L<> Sfcn-^-jBTO^l/fflORtffiBA^iffittSP 
<Dfitf#.< 4 9 . ±T®K<9Bfi 9&fctf ^>-/l/#]<Dj£; 

[0 0 2 0] 1EWI«1^' 
[00 2 1] 

[^S«:)8S*rSfc46(0^a] ±EBtt*BfiW-*fcfc 
^«fcR^rcx7«^e>OBr£Ox7E*«rB3liDLT» 

5i/-;l/»J»B#afcfei^T. WEx7fi^6, WE/ 

EA<fc9iSt^SEx7^;i/X*X»U WES/-;WM© 
a*Mff±^T*ffi/^l/X*Biiin'rsc fcfc: J: 9, BE 

[0 0 2 2] »**2(D«Wtt, i/-;l/M«:BfB 

Ltc/XMC tta5fcRttfcx7«fr&©Jffit<0x7E 

£ o TaRi/-;l/»J«:WE»B*»E±fcWH<D/^ 
*->T?«Bt*^^MffliiE&ttfc43t^ 

-><Du-j—mas\,^T. asms XMc^m^-i— 

ttffl*#±"LT*©B***BU WE=i-^-»OB 
»TfflEffi£<&E*«fc 0*Ex7^;l/X*Bilip-r« c 

MEBrS©x7E**aifcl«i:f:K:J:9, «UE=i 

[0 0 2 3] * etc, B#«3<0IS!HH:, 
SLfc/X/MC ^aBtR»fcx7B^6(O0T^<Ox7 

Eti^Bnia LTifi^Bttt^wEs/^wa^ttm-r * 

c t £ Z o T aR5>-^»J*t8E*HM?S«±fc:m B© 
[0 0 2 4] *LT£fc\ B*«4 0»Wtt, ^>-;WJ 



( 4 ) 

5 

*|?Bbfc/X;!/fc, fl»KRttfcx7Sfr&Oi?r£<D 

Buiex7if^6> mjfH/X/UtcttU ME5/-;l/»JO* 
*BBJ6l«/St»fiWHmS<0flE*<fc 9S<^KEx7/ Vl/X£ 

[0 0 2 5] ftfc. #^0J3(i±I2bfcKE/V!/XfcJC£ 

[00 2 6] 

S6ffBBj6«F^T<0'>-;l/»ffi*iintf 4 < ft £ fcjttc* 20 
[0 0 2 7] $fc, ±OWW20«WOl(l«afcJ:9, 

[0 0 2 8] ±IE»**3 0»WO*«*J:cfc 

[0 0 2 9] fLTJf^ ±IHH*«4 <0»WO«fiEK: 
§0 

[0 0 3 0] 

[003 l]®l tt*5fflBk: J:SS/-;l/#J»t*ffioa 

i*ss«<o»wht**ot. (a) ttyx^caajD-rs 

x7Es (b) ttffiSffiSffifcftffi 2 ftfc i/-)\,m<D& 40 
[0 0 3 2] 1^0 (a) £fct>T. M&SXlVfrbi/- 

;l*J*x^^vxr«fc«>OBf«ox7E^;k H 
tt±EBf€Ox7ffil^;l/Ai:9»E<Dx7E, Lti± 
EBrSOx7El^;l/A < *:»)fit^Sox7E. 01*/ 
X;i/3^6S/-iMB#7 f -r x^>x2nft^x7E 0 cog 
*gb^;k Ae (4WEI7^X, V P Wa/^l/XT*. 

[0 0 3 3] B*lfe»tt«»K (00* tf, 
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6 

»ffiSSi6£ P , T*Br£©x7E A £ 0»E^ 
;l/HOiBEx7^;l/XAr «r/X;l/t8ita"rSo Ctitc 

ft < 3»ffl»tfSfi±K:T-f X^VX*n*o 
[0 0 3 4] *<Dt£. FirSW7EU^A7f>r^ 
yx*»« U Bffif jhi£ P 1 TJtffi©x7E L 
OKS/Wxv, ^WiijfSo 'cntAO. ->-;i/#j4 
tt«flJff±/S P 1 Z&XTSffiftftZft* z t ft < r-f 

x^>x^<?±^nSo 

[0 0 3 5] CKDctM^ #*MMc«fcfttf, tt&$£ 
P , 688* #Jb£ P z S TOmWc** $-ft§ 

[0 0 3 6] m 2 «*»W(c<fcS>'-;WPi«**ffiOfB 

tf. «fi««?©T»7^»fi) , 4-lttWBUfcS/ 
-;l/fflS»x>^ v K 4-2 telffi Ltci/-)im&x. 

[0 03 7] ±E2/-;l/JWS«xU^ > h 4 - U 
ffiT^>-;VSiJ^ri4tti bT*flJ bfcfcO"^ i/-;MME« 
/c»^-«SH/^ y V 4 - 2 T*tnS50®fr*fT 

[0 0 3 8] H3ttH2Tffifljbfci/-;l/ffl€:fcO±i5 

fiOR«0WoT, >>-;l/^ja:^xU^ > h 4 - Hi 
3-^-»T*ffbj£A < oTa«bfc»«5/-;l/4- 1 ' 
^ft^o ^fc> S/-;l/»JjSxu^>h4-2^lRl«tJ¥ 

l|2;/)bTIilf:l^^-y4-2 , ilft^o 

[0039] c^ii^fc. *n«tcctmfx maojB 

[0 0 4 0] 0 4 «t±E**W<OSB2*flSWK:43i,^TS/ 
-;l/»J«:S/-;l/»JB«xU^> Ffc^I/MxU^ > 

bos^^-^ctta^^fc^yx/i/icwtnrsx 

7EO(«PSttO«WHWoT, (a) «x7EOffi 
4o*W5vm (b) ttqtu$*iss/-;i/#J<p/<^- 
ymx*hz>o 

[00 4 1] HUBfcfc^T. ^;l/»JS«xl/^vh4 
-lti^<DMffiggSfe^T*KEx7^;l/XA, ^ffJftQb, 
P/r^x7Eb^ATf^X^^iiL, ^ffiff 
lb^TS^^xVp ^yX;l/(cfi]jbPl"^o 
;«xu^ > h 4 - 2 tt^oa*HttSjar-a;Ex7/^ 
;l/XAr *WJDbfc1i< HS/^I/XVp ^/X;l/(c9iira 

[00 4 2] £<D£?lL, SXMcmut%2-T1£<DM 
W*ft5££lc&*). mm (b) KLxkLrcZoKis-fr 



( 

7 

[0 0 4 3] H5fcH6«i5/-;l/^-V03-f—S5 
[0044]g]5<O(a) \t/XfrtW&fiW& (T# 

4 - 1 ©»«j-r*t>-63-^— asT^T/j^ < *r s c 

fefeO««*MCS-r5fc4i>05/-;b»J^xb^ V h 4 - 
2£»frL;fcfc<D"?*3, 

[0 0 4 5] COJ:5fcS/-;l/»IA^**tlfc«»#S 

«) *36 9 1*10 (b) fc^LfcfcSfcBtt 
/<£->4~r ,4-2' OT^bfc$/-;W<*-> 

[0 0 4 6] Sfc, 06<D (a) tt/X;l/fc»l6tfSE 

^Vh 4 - 1 OKWTftfc-Bn— ^OtttiJPB 

fc&OS/— ;l/»Jj&xU* V M - 2 *r»fr Lfc fcOT'fc 

So 

[0 0 4 7] c © <fc 3 £ 5/-;i/»J#»fi £ tlfc&M^g 
;^-y4-r , 4-2' tfjM«Lte->-;l//^-V 

[0048] mite/X)\'twmimwLt<D?%<D¥\v 

4tt8*3nfc->^/l/»k 7 (ix7ffiW»«ST**o ' 

[0 0 4 9] Sfc. H8fcH9*i±Ea7fc:«k«->-;!/ 

[0 0 5 0] H7IC45VVC. yX;l/2*c«->-;l/»J*W 

fllfc-feyh^-nSo £fc, ±E/X;l/2tt. X7E»- 
g§ 7 *> 5*A2*l3x7ETV X;U 2 <n6ttfll*n* 

[0 0 5 1] H8fc3SLfc*3fc, ftffiffSfi CT#5 
XS«) 1 bkyX>i/2fcO|l(IO*iryy**G T*S 
5/-;l/#J 4 lix7EflJffflgg 7 / X;l/ 2 ©gift 

i btaws^tis. 

[0 0 5 2] B9te3Rl/fcJ:5fc:, ttttffigffi' 

(T#7 Xg€) 1 b / X;U 2 £ OP^C^-v 7 X* G 

«:V^itf±E»»*«R (Ttf^XSE) 1 bis:*** 
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[0 0 5 3] e:OJ:5fc, yX^fcSWHMSkOBO 

[0 0 5 4] fcfc. C04 r ^v^***8«K±^*< 
f* / X;i/ 2 &©5/-;WH 4 ottttttffit'rs. 

[ o o 5 5 ] m i <DS/-;i/»fiK&g«4, y Xfricmw 

* * LTKS/X;!/** y XflfcB^TSK** >y X 
10 «r-ffi*cff%oos/— ;WPJ(DqttH^ff3p S'-zWHOtt 
H««6*. 3 fc*tt. ±E©»£-/X;l/4 ? *yXiI£g 
St £ C fclc<fc 0 v HttO^ir ? Xfcg^T4^ v X 

[ o o 5 6 ] m 1 0 tt±E<0** *y X©* t S t 

[00 5 7] HHQftfNi* SXA/<DfflfiQ. 2mm, 
X7JEtf 2 9 4 k p a. Witfttf 3 0 mmt*5 0 & 

CT«4*JM«?OSitfcfflt>&n*HR«4x**5/ 

[0 0 5 8] H**nfeJ:5^ ^yXO**«#4 
0MmfilTTHi5/-;l/»J©a:aittfP±«ns, ^LT, 
4 0-10 0 pmOIBH?tt9K?*?X0*£?TS' 

-MyoRtttis^fk-r^o tits loowi-ea;^ 

[0 0 5 9] C<DJ;?lc, ^^X03>hn-;l/T*Rt 
30 [0 0 6 0] 

«*ta*i»±-esr, ±E^-;i«oiWMj*jteEp&»6 
[oo6i] ^--r-womk'jmttzy- 

[o o 6 2] ^^tc wmw<otsm«to<ort*'-vz 
[02] *miiz*zy-frmmttJ5&o%i2mmm<o 

[H 3 ] ± S S/-;l/»tt«*tt<oa 2 MINT 

50 ||*LfcS/-ibM*tOltt««Rfc:«O»fi*ai0* 



(6) 
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[04] jgmvmz $km\\c^Ti/-)m*i'-)\' 

[0 5] $/— ;l/M^-><03- fflto:3ott&->- ;l/#J 
[06] S/— ato:43ttS'>-;l/#J 



[01 2] »*&Oi/-;WW©n— ^- SBOlt^HT* 

[01 3] se*<Dx^u-vBnwjt<k^n-^-a5(c^ 

So 

[014] (aor^^>xM8BOtW»lS*H 



[07] yX^t^^gfi^or^o^^^^bcJ; io [0i 5] ^Ox^^vx^^gtc^ssz-My 



[0 8] H7fc<fcSi/-;i/ffli±ffl»JW<DKW0T**o 
[09] H7tc<tS5/--;l/»Jttai9J»OBa8H"C«5 0 
[010] 4 r -vy^ , <0*t«fcS/-;V»joi±ffl«<0W« 



[0ii] sfta^^wwa^Kwr^MCHT 

[01] [02] 

11 02 



1 a «aatSJRTO±»^XB« 

1 b JSftaSJR^OT^^XSfi 

2 /X;V 

3 ^-v^y-try^ 

4 *>-;i/M, 
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